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ATTORNEY DOCKET N 

IN THE UNITED STATES PATENT AND TRADEMARK OFFIC 

Applicant : M. Allen Northrup et al. Art Unit: 1634 

Serial No;: 08/900,735 Examiner: Sisson, B. 

Filed : 07/24/1997 

Title MICROFABRICATED REACTOR 

Assistant Commissioner for Patents 
Washington, DC 20231 


DECLARATION UNDER 37 CFR 6 1 131 
I, Richard M White, declare as follows: 

1 . I am a coinventor of the invention described in the claims of the above-identified 
patent application, as amended by the Response filed herewith. 

2. Prior to May 1 , 1 992, Dr. M Allen Northrup ("Dr. Northrup") and I completed 
the conception of the invention in this country as evidenced by the following: 

• Prior to May 1 , 1 992, Dr. Northrup and I wrote an Invention Disclosure 
Statement entitled "Microinstrumentation-based Polymerase Chain Reaction (PCR) Diagnostics" 
(Exhibit A). The Invention Disclosure Statement describes the features of an instrument for 
amplifying a preselected polynucleotide in a sample. This instrument included a reaction 
chamber and at least one reactant chamber, at least one channel interconnecting the reaction 
and reactant chambers, a heater configured to heat reactants in the reaction chamber, a 
temperature controller coupled to the heater and configured to control the temperature of a 
reaction in the reaction chamber, and a product analysis chamber coupled to the reactioQ^^ 
chamber and adapted to analyze reaction products contained in the product analysis cKfcmJ>er, 
as recited in independent claims 1 and 104 of the above-identified application. 
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3. Dr. Northrup and I worked on the invention with due diligence in this country 
until the invention was reduced to practice prior to May 1 , 1 992, as evidenced by the following: 

In a notebook I kept, an entry (Exhibit B) dated before May 1, 1992, 
describes planned operational tests on a PCR instalment ("instrument A") that embodies each of 
the features recited in independent claims 1 and 104, and was constructed and tested prior to 
May 1,1992. 

• In a notebook kept by Dr. Northrup. an entry (Exhibit C) dated before 
May 1 , 1 992, describes the results of certain operational tests on instrument A. In particular, 
instrument A was successfully operated to amplify a preselected nucleotide. 

• In the above-mentioned notebook kept by Dr, Northrup, an entry (Exhibit 

D) dated before May 1, 1992, contains a description of another instrument ("instrument B") that 
embodies each of the features recited in independent claims 1 and 104, and was constructed and 
tested prior to May 1, 1992. 

• In the above-mentioned notebook kept by Dr. Northrup, an entry (Exhibit 

E) dated before May 1, 1992, describes the results of certain operational tests on instrument B. 
In particular, instrument B was successfully operated to amplify a preselected nucleotide. 

4. Each of the dates deleted from Exhibits A-E is prior to May 1, 1992. 

5 . I hereby declare that all statements made of our own knowledge are true and that 
all statements made on information and belief are believed to be true. I understand that willful 
false statements and the like are punishable by fine or imprisonment, or both (18 U.S.C. § 1001) 
and may jeopardize the validity of the application or any patent issuing thereon. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : M. Allen Northrup et al. Art Unit: 1634 

Serial No.: 08/900,735 Examiner: Sisson, B. 

Filed : 7/24/1997 

Title : MICROFABRICATED REACTOR 


Assistant Commissioner for Patents 
Washington, DC 20231 


EXHIBITS FOR DECLARATION OF RICHARD M. WHITE 


Date of Deposit _ 
I hereby certify under 37 CFR 1.8(a) that this correspondence is 
being deposited with the United States Postal Service as first class 
mail with sufficient postage on the date indicated above and is 
addressed to the Assistant Commissioner for Patents, Washington, 


Invention Disclosure Statement 


: NUcroinstrurneniadon-based Polymerase Chain Reactor, :?CRj Diagnostics 

r.tors: 

M. Allen Nctvltj z 
923 Crsstor. Rd 
Berkeley. CA 9~~Qi 

Richard M. 'ATute 
350 Par.oram:c Rd 
Berkeley. CA 9-i~0S 


The polymerase chain rcacuon (PCR) is a method by which a single molecule of DN'A (or 
£NA) or an organism can be selectively amp lined several millionfoid within a few hours 
i nis _ well-established procedure is based on the repetition of heating (denaturing) and 
cooling (annealing) cycles in the presence of the originaJ DNA molecule, specific DN'A 
SJ2f 5v?T S> ^ , DN ' A P° lvmcra se enzymes. Each cycle produces a doubling of the 
target u:va segment, leading to an exponential accumulation of the target segment. The 
generalized procedure involves: 1) processing of the sample to release target DN'A 
molecules into a crude extract, 2) addition of an aqueous solution containing enzvmes 
mmers. aeoxynoonucieoode triphosphates (dNTPS). and two oligonucleotide prime-s 
tnermai cycang or tne reaction mixrure ai two or three temperatures (i.e., 94, 72 and 

inrl!? 1 " t> ? Cally 20 IO 30 Cyclcs ' a/ld 4) amplified DNA detection. Intermediate steps are 
introduced in some assays to incorporate signal-producing and/or surface-binding primers 
and to purify the reaction products (e.g.. electrophoresis or chromatography. Reaction 
volumes and tunes are ryp,cally on the order of tens of uLs and one to two hours 
respectively. PCR-based technology has been applied to a varierv of analyses includir* 
environmental and industrial contaminant idennricarior., medical diagnostics, and bicio^cal 

Monolithic micTofabricadon technology has advanced to the point where a variety of of 
rmcro-scale components can be made that have electrical, mechanical, optical, chemical 
and thermal capabilities. For example, devices have been fabricated thai can pump, heat 
cooi^nd mix microliter quantities of solids and liquids. As well, micro-scale optical and 
eiecffomechanical/chemical physical and chemical sensors have been developed such as 
alW^sff °°f S ^ Ul ? l>u : ave senso ". integration of these devices into svstems 
^ r ™i ^ ° pmc , nt J 0f instruments on a micro-scale. Tne advantages of such 

integrated devices include the ability to manufacture them in batch Quantities with hi eh 
precision ve: low cost. Their inherent smaJ! size also rrovices sierjficant advantage ir - u a- 
Ww.v wouid be aoie to perform highiy automated m siru analyses." " ' 
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The small analytical and reaction volumes of PCR make it an idea! diagnostic technique for 
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implementation on micro-devices. Such a system could contain reservoirs of reagents, 
agitation and mixing devices to process the target cells, pumps to carry solid and/or fluid 
reagents to mixing chambers, heaters and coolers to perform the denacuring and anneaimg 
cycles, optical and/or electromecharjcal/chemicaJ sensors to discriminate the reagents and 
products of the reaction, and separaaon devices to purify rcactants and products. Feedback 
contrci i oa integrated sensors couid also be incorporated directly into the system. 

Many or ail of of these devices could be made from microfabnearion technology and couid 
process micro to picoLiter volumes. By the sclecnon and integration of appropriate 
rracrc fabricated devices, a precise and reliable ncacnon and analysis instrument for PCR- 
?ascc oiagnosncs couid be devised. A schematic diagram of an example of one such 
possible system is presented in Figure 1. Several to many of these micro- instruments 
couid be manufactured on a wafer and could ran in parallel, allowing the processing and 
analysis of several target agents and controls. Target DNA detection methodology couid 
include either an optical, electromechanical, electrochemical, or a combination sensing 
device. Detection signals could be processed and stored with microelectronic devices. 
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Figure 1. An example of an Integrated microinstrument. 


Ln sumirary. in this disclosure we describe an integrated microsystem and analytical 
instrument to perform PCR- based diagnostic methodology. The amplificanon 'process 
from minute sample sizes and reaction volumes, and specific reaction sequence of the PCR 
technique plays favorably into the micro-device capabilities of on-going rrucrofabricaoon 
technology. The development of this integrated micro-PCR svstem will lead to a highly 
automated, miniacurized. analytical instrument for in stm anai'vses o£a varierv of samcfes 


Lr.v enters: 


M. Alien Norchrup \ 

923 Crcston Rd 
Berkeley, CA 94708 

Richard M. White. 
350 Panoramic Rd 
Berkeley, CA 94708 
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5. 9ai£f ATTRACT Of INVENTION • ATTACH 56'AT-gD SSSCfllPTQN 


6. INV=NTJ0N SUiMlTTcSJY: 



LTflVERSITY OF CALIFORNIA , BERKELEY (UCB) 
OFFICE OF TECHNOLOGY LICENSING 



AGREEMENT CCNCER.V1NG DE"."EUG?MEN7 Or ~ 
A.VG G:S~J3U~CN Or INCOME 
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Nar.c 2f Tec.~r.cic£.- 
Creatcrv 
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-cLicv aj revised. 


UCS and C rea tc r; 3 1 desire 'ha: the above Tecr.r.ciogy be licensed by UCB to industry m order that 
applications and uses of the Techncicg.* be made wider/ available for public use and beneflt. Creator 
therefore assign a to UCB any right, title, and interest he or she may have in the Technology including, 
but not touted to. patent, copyright, tangible research materials, and semiconductor mask work rights, 
and assures UCS that he or she has not granted any such rights tn Technology to any other person or 
entity. The term "tangible research materials" refers to research results which are in tangible form as 
distinct from Intangible (or intellectual) property. Examples Include integrated circuit chips, computer 
software, biological organisms, engineering prototypes, engineering drawings and other pro perry which 
can be physically distributed. 

UCB shall take such actions as It believes appropriate to make the Technology available for public use 
and benefit, but shall not be liable for any failure to generate Income thereby. 

Creator agrees to cooperate with UCS to secure and protect UC3's Interest and ownership tn the 
Technology, including executing patent assignment and other penmen: documents. gMng testimony, 
and providing perancnt information: provided, however. that if any expenses are incurred by Creators m 
providing such cooperation, such expenses shall be paid by UCS. 

Considering the foregoing. Net Royal ry Income wul be distributed as follows: 

CRiATOR(S) SHARE 33 1/3% of Net Revalues 
DEPARTMEXT SHARE: 50^ of Adjusted ".Net Revalues 
UMVERSITT SHARE: 50** of .adjusted Net Royalties 

The academic departments) (or organized research unit(s)) of the creators axe: 

Eieccricai Engineering and Ccr.rurer Sciences Deoarcnent ar.d 


3erkelev Sensor and Ac:ua:cr 


"Net royalties" are defined as gross royalties ar.d fees, less 1 5^ thereof fcr administrate costs, and '.ess 
the out-of-pocket costs of patenting, protecting, and preserving patent rights, maintaining patent. the 
licensing of patent and related properr/ r.gnts. and such other costs, taxes, or reimbursements as may 
be necessary or required by law. and a reserve to cover out-of-pocket expenses which UCS reasonably 
determines may be incurred m following fiscal years which may not be covered by future royalty revenue, 
^"hen no icnger needed. UCS agrees to distribute the baiance of funds reserved according to the formula 
of paragraph 4 above. 

" Adjusted Net Royalties'' are deSned as -Net Royalties." as specked in Paragraph 5 above. less the 
following deductions to such Net Royalties thereby calculated: 
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